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Abstract of J P2001 154873 
PROBLEM TO BE SOLVED: To provide a trace 
system without any interruption which receives 
trace information from one or more processors or 
from the other device. 
SOLUTION: A trace system 200 can be 
constituted by a user so as to be operated in 
various modes so that trace information is flexibly 
stored or transmitted. This trace system is 
provided with a memory-mapped FIFO 202 to 
which access can be performed without affecting 
processor performance. In one configuration, this 
trace system is provided with a trace buffer 227 
for receiving trace information at the inside clock 
speed of the processor 102. In another 
configuration, a compression protocol is imparted 
so that the trace message on-chip can be 
compressed prior to the message transmission to 
an outside system 106 or to the storage of the 
message in the memory. 
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m^nmomm] 

my-a-teyy-icmtmicmmzti. %xt\9tmL <f i 
u- ^tf fR^rietg-r & £ 5 sea — tf cc <t o r »/£ njfcfcr 

r, 

sutB h u-*t»«#. hwbf i f o^* v y ~r n<omtm 
3 ] mmm i ibkcd^ssk^ ? #> o 

r x 

iiulB h b-*tt$g#, iufEF ^<OfulE« 
$B£IBtrr&fyfc:, y 4)lZV>?$tiZ>ct**m± 

r, 

IWB h U-*tff«#«TQ5 o4>&< th 1 o^jSJRffj 
KHEST & C £ £#8* i -T ££ifltipK8 * ^ ; SulB^n 

[ fit^ 5 ] t»*^ 4 KttOlfeflilslBK? * ^T?* 

r, 

iluffiF I FO^^^CC^fiT^il^Jg^. fiiffB 

hzt*&mt?&m$m?&*vy\ 

i mmrn 7 ] mm 5 MEncommmm^ ? :/r * r> 

an b * 9 ^cDntf^- a*?-? a >&tm bit t mis 

t»«3B8 ] ff*^5IB*S<Diiaiiliffi^ * 7*r£>o 

r, 

[ mmm 9 ] §g^^ i =m<Dmmmm?- v & o 



C2) #S2 00 1 - 1 54 87 3 

2 

fuiBhb-xtffBrte, iJiEfv^^*^*-^**, 1 

r, 

■fe - t>rt«css c i ^«si <b r^miaiPiK^ y\ 
\n^m 1 1 ] m mm i iB«s©aisiPiK^ ^ ^-c* ^ 

10 "C, 

A^T FU^^^< <b*> 1 OjCioti^ 

[ff^ 1 2 ) if i i fB*S<D*S[plK ^ ^ rrr $> 

or, 

fuiB^n-fe v-tf ^«TO^ ±>>PU < t 1 
[IB«^ l 3 ] l l IBK(Diimi5lK^ v 

30 im&m i 4 ] m&m i i tBtsomsiEiK^ ^r ^> 

or. 

MIB h b-^tf#g^, 3>b*a-^rA(D^7 , A 

wt~rz>mm®9&*v7 0 

i 5 ] ts^^i i 2 latsomsdiffi^ ^ ^r * 

or, 

im*m i 6 ] it mm i 2 iBtsoaiaiHiffi^ » ^r * 
40 or. 

[ffl^S 1 7 ] ft*^ 1 2 IBtS^SISElffi^ ^r ^> 

or, 

immm 1 8 ] m mm 1 1 im<Dmm®&* v ^r*> 
or, 

50 m&sm&ffi. mmm&himm*?ohi'-xfiffl<D 
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(3) 



out & z c t zftmt ? zmm®&?- y 
[»«ar i 9 j nm i i *Em<Dmm®m* y ?-c& 
or, 

S&TMHRBB*?:/. 

(»*52 0 ] m?m i i Rnvm9Btt* y ttt> 

[fS^2 1 ] *»BB**?"C*t>T* 
4>& < £ fc — ^CD^*D -fe * V <L , 

FO)^?7 7 ^ v fiiTfB:/U^1fr£J5S3*l/c h 

*7*'^^3*i*c&*m&rsafliBB?9 

or, 

t 4 *im±-r zmm^ffi* y v\ 

[»«W2 3 3 M*«2 1 fBi£<D£ifi§!eIB?- y 
or, 

^mz^ts c t t r zmm®& * y 

^r, 

iiuS2*»lelB#. WF<D'PU< t 1 o^fulB hb-^ 
ffllUB * zf ; Bote :/n -b ? V t 3 ti fcGttBB 

(If ^2 5 ] MI*I|2 1 fB^CD^SIslffi^ ? :/r£> 

or, 

M>ft<£fclo£, d>ft< ifc lrxDfviBT 
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»#«2 5iBigCD*S0B^ ^ ^c* 



{»*H2 6] 
or, 

MB^n*??*. HT©9%d>«t< 44io*«tfj|j 

o-n -fe * ^«H(D«nittlB«««r « * -f 5 > ^t&$fi 
4, 

{it«9i2 7 j g»*«2 sim^mmmm^y ^r^> 
io ^r, 

[ 2 8] m&m 2 5 g BtsomsiEiB * ^ ^r * 

or, 

4 4 r ^mS@8S^ y 7. 

[»*JB2 9 3 fi»*«2 6IB4S(D*^{gJB^^ ^r^> 
or, 

{ 3 0 ] m&m 2 6 1 3*8<3D^ia@B ^ y ^r * 

or, 

[ 3 1 ] lii#3f 2 6 f BtgcDSiaPB * * ^r * 

or, 

30 c 4 ^r^» 1 1 ^umibb * 

3 2 ] ft3c3i 2 5 IB«omm@B^ ^ r^r* 

or, 

[«*«3 3 ] M*«2 5sBtt<D*W@B^^ 
or, 

40 [M«qi3 4 ] 18*312 5IB«(D*m0B^ 9 ^c* 

or, 

1 3 ti « C £ ^r^© 4 f Z> SISIhIB * 7 a 

i 3 5 j m*m 2 4 1 stsojumieiB * v ^r « 

or, 

4«ME^ais7^(c£tt'r«C4«mk4'r«MIB 
50 B^^^ c 
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or, 

c»«a3 7 ] 11*^3 b&ncDmmmffi* * y-c$> 
or, 

acc^^. c t ««« ± *«imhr * * 

or, 

r, 
or, 

[000 1 ] 

ima<DM*&mi&mi irk. yxnt 

[0 002] 

[fi£*CD&fi5] ^?s^J**Zs*v7<frt4 7s (SOC) 

^es^-ik a^-en^Ojift^^^^'tcior^ 

yru*ll*^Lr:/n-fe >>ifK:7^;*T£fv^ ^ 
[0 00 3 ] hfrhteifih, soc^f^-^-r^ci 
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6 

^1X6 *l ^it^CD^- * T ^ 5* o-p ^ ^ 
J»te^X^A^X£;ftLr:/a^?-tJ\ y^ty, 

X^ftfeo^^^-^cc^trntfSn, 

fli^itfia»«iiB«:*ii>3i*4c<bfePittr**. 

3iSr«fi6^r, m^hu-xtf$go^c[)J:^^x 

^tfcDg6f¥^iiT^Ci^«^cit^0ff^ e o- 
o-fe^^^^±3tti«5i$#^c<btci:^r, &o*pcd 

o, fft«R*S3ti>&ti**>> X^bn^Cifc*^ 
[0 004] $,S^fAttSOCrt(C 1 ^3a*1S»<D 

@»CD±r^^' 9 ^3-F^^f-r^<DCC«^ v CCDn 

[0 00 5] iWx^al/-^ (ICE) i^tl-S 
tcv^^L. «e*7k:SiK$ta^ 0 g£-*r, ^>^^o-^ 

^.u-^±rr^-fe^pj^r*>^ 0 
Mffir&9, ^rcD^>^^^jis, ^«iiM(cmM<fc 

A^«r^brt»«*KiiL, ^^^cjr^r^^o* 

[0006] &m&mm®m<D&ffi&mmimT *y a 

If (LSA) ^ffflt^Ci^:^ LSAttiMSlplBg 

ot*>cc^?ti/c^NVxr^o, -eoaiatHBtt^ 
it— IStc^ffi^^^-f ^r*>0, LSAf^v^^cto 

3 [000 7 ] 
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[0008] ae3fe<Dfv<* ^>^f-Acc*5t^-2,c^e>s 
>x a £&{£-r * c i cc d: o r @i§ s ft*. 

[000 9] 

[ooio] hu-xmnzmmft&£<o£5t£%m 

U Ra. 7u^yV'*^\s-^BlsX£<D&>>i l cm*) 

f^gaj-r^> 0 nee, iRai^ti/chu>-xtf$g«, hu-x 

^a^5ACCJ:oriBMS**A#r-S/ca«>tc, 

[0 0 1 1 ] »J©««Cc*jliT. b h U- 

mitt. M--xm#s^^5*im^^^T 
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8 

[0012] Cti6<D»Cf*©«©JiJjStt«8IHBtt:J: 

L (F I FO) ^^T^fM^tJ/a-^i 

ctoT^sti/ch u-*fif#g*fetrr* ; F I FO^' 

?7 7 *WA*,77ilt»^^-Ki, FI 
*tt$g<DfEtg£#±T£*:- K<h. FIFOa' 7 7 7 © 

[0013] — «gSCC^lir. y^J^ y 

I FO(D^U^U^6tel^^f©$0Rg^CC}g^^: 
— 5£8£T«, #*:zszL — JlW^ F I FOa' 

F I FO(D^>7->y£^W)x;&&n]&i ( cT2 > yy 
[0015] —j !g*§T>l*, F I ¥o<omt»mifi. 

[0016] *^<0— F I FO^, ^n-fe 
[0017] T^y V*zV~-)\,1fi x mh 

RB»rtr. nmu^jiKmmLtcM&siyyricimL 
zy'vtyy-z&nrz^^tcLtc. -!&ti-cte, rs* 

? F I FOCDWRXs 

F I FO«ctCa?Lr^D-fe^lf*fftt-i-4J:^«Cbft:. 
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[0018] **I80M©S8«CC ititf , HfRllBtt. 
»KSti. 5tA*i5fc£tiL (FIFO) ^^rtWti 

£i5trr£<£5K:, ^-1f-tc<toT«^$ti, FIF 

[0019] -«ar», F I F SM*B*(C h 

2rl/Tt»£<!:C>5fg^&, ^n-fe^^ic^^-s e $/c, 
7=^^^^*-^, F I FOOSIWU^^6IB« 

[00201 -iSW y-t'Jv^u^x^^ ^ 

iff t/a>ccRiaoyfct«i<t©9%4>tt< it i o£*r 

[0 0 2 2 ] — ] egfilrii, rU-Xte*fi#> RAM^- 

[0 02 3]-i8W rL—Xti*g#, RAM<- 
X F I F O&tf F I F O^' ?7 7 rtccie^^ *a£ 0 
[0024] #f£lE<Df&<D^K: J:*U*. SM8[n]&g?- * 

<£ 5 cc jl— tf (c J: o r«]£pjfi£T&£ tv«* •> f - 
SM^tl/c'J>f t<r>*>%>pu< i o^rii^wcce 

[0025] -isru, aitt0K«m^ip]^<D«^aj 
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[ 0 0 2 6 ] *»IBO— «*rtt, n>t*^-^^x^ 
[002 7]-iSr« v hU-Xtf?g#4>fc< <h*> 1 

SiS (decompression method) # v B#fl8^jfr £Q*fe#t£ 

20 [002 8] -ISriJ, r U~Xtt^OmffiLtfHg 
<i^lo(Di^MX«tB*t^{tr*oT, JtfflLtiNg 

^. - ;ko * * > ^ ;KDjg^ <t<E> 5 < i ^ 1 
30 7Fu^ e -Baru, f-<$>yn^g« % ^ 

-f £^t* 0 

[0029] ^IBOHtt^lSHacXMjg. ^C/CC*^ 

[0030] *2fenjt^ as^sn/ciRF^gB^coaiKwife 

[0 03 1 ] 

bri$ffl^|^Bj$ti€> e 19 1 IJ*tiBf;^x 1 0 
0 1, BP^±»(D^fAt>f^(SOC) ©^D^ 
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ftfc:7p-fe*m 0 2if^7 yielffi 1 03i^if fl 
^Xl 0 1 0^^~;bCDfSr*-^ U-x-y >^tf#8 

ft£ — AM^^U — ^ 3 >^?£><E> 0 

[0 03 2] yu-byVi 0 2«, l^XBSSlflD^ci 

* ^ r f 5 - * cc g -5 c > r * ^ u ^ 3 > & mi f r -5 £ *> 

tc^WZtxtcT'iJ xv&Z. ^a-fe l o 2te, ^ 

ti^cor- ^lat^^ii, 7>^7^-fex^^'j (r 
am), 7 s ^x^n> ha-*7^urr ^-fe^nitfe^ 

f^r^Jy^rA;^ l 0 Si^iSJgT ^-te* pJGEt* 

[o o 3 3 ] mmv>? i o 4&*. ^a^yf 102^ 

v ?m%k 1 0 3 K*g^U *IM<Dtt« &I£*6<D?B 

2> 104(2, f\r*sr ^tt^S^r^'n-fe^-^i 0 2frh"r^ 
y ^IsI&S 1 0 3 "OKB u t^S-O'^d-fe IftHaiflNR 
tf^^yiBl 0 3*»6:/a-fey-*M 0 2-^i£-r& 

C<b#S&?3ft£ 0 f^7^ffil0 3{Jv;^7'U^ 

^*^or 1 ox^S^co^n-fe voltes 
ft, f©7^^U^tf;<^K t Wttf, ttSs&tf 

*wimfs^^a-fe tiif^^®ifiL, jL^sis^jai 

[0 034] *»98©—»!Br«. ^n*fe v V 1 0 2 

1 0 4t^Uf^v 0 3CC hu- 

*»«*«I&U 0 2X«V^7-A/^ 1 

CDttOfcl, h U-Xtiffite. vXfA^ 1 0 5CO£tt 
teSatXSett^ft. X«n»^X7-A 1 0 6CC(K2!Sft 

[0035] — j»oc % m< m^titc h b-xt»*«. id 
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[0 03 6 ] g«£&<iK*;*ft& hU-^f-^Mt 
[0 03 7 ] h U-^tt^^^^fEtgU XI*. 

l 6 6 ^cd b U-xtB«<D(SaS«c£*/jr^ 
io «H©8*jfci>3i*&. 

[003 8] :7PHz*^*ffttTS-C±&< Mx-^t 
-5. 

[003 9 ] & 0<h'<Difc=5"C b U — * y=- 5 #£efc>ft tc 
^*«je?«8r*ft«. «^<DFu-^«««*^>ft 

£;frkLft&l>#, ^©C<tte^tfft<§Ig3ft£ e ^ 
^fAl 0 6 (■J%* r /<»y^— A.) CC, MiLtf hU — 

20 ^CiWot, b U-X««^t>ftft:J6**$ftSoJ 
[0 04 0] ^^tffilyfcttitH/-^ 

[0041] ^cd^k:, t*'* v ifmntfifji v ymL* 
/»F73- K**ff it b is-xmmomm 

7^@B3W b is-Xrfvy -rfrh bis-xr-zzmm 
L. y'uiz vVifi— «Ff?±Sft, ^br^nHz^if^ 
i§^pJtg<t/j:^ 0 ^/c, h 'J ? iHHK^6 

(cftfth u-^^7 7XttF I FO<Z>fctf>fc: x ^n-fe 
^rXBF I FO*2«cr*^*r*«D. X». teCD 

so fejEm&*mm?z>^^3bZt±*:. n&b vtsim 
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To 

[0 04 2] WC, 4^h/cM/-^Mi^^ 
[0 04 3] 3-^77^D7T^»J>y (PffflS^ 
[0 044] 7^;^-'>H>rt©3- FXtt?*-*:? 10 

[0 04 6] maa^^ ?Ti-"5<{ir&uftWhu- 

65WHS/XfA 1 0 6 SMftCD b 1^-X«««r7 -f 
TfceMW**. iot, S»©bU^»^fA 20 

^cofil^^HJfec^^K:.*:^, FU-x#:7 rt^S 

[0047]S2(t mtOtemc £ 2>fX 

tl02if/t? 1 0 3 t * y 

©ifS 1 0 3ttVXfA;U 1 0 5 tmmV 

xmmzti. a 2 1 8, 30 

«rfl-*i2 1 9, f?»aF*«#2 2 0, b 

21, 2 KtftttB^-^2 2 3* 

[0 04 8] f^y^BBl 0 3tJF U-*:/a-fe*1J- 
2 0 5m, f©H/-^^P-fe7t2 0 5»fiffi^ 
vVrZO 3^liFU^7 r -^7^20 6#>e><E>tt 
$B<t. g*£*7»}>£2 1 1 frh&ttm-otc* J J»X*> 
7'mm±*&VfR*). F I F O 2 0 2 !*3&CftIt#.£ tltc b 

i> 0 — HJfc<WBlKcj:titf, F IFO2 02IJ, FU- 40 

x^ sfcfe©— «fw*x v r t ur«e 

F I F02 0 2« b ?"fe-^£Ga$ 
U h U-xy -;-fe-y|JWy^fA 1 0 6*^6*1 

y7 7tcm*&*tl2><D*ftr> 0 *5ite-fe 1***2 1 3 
fc^lHK2 1 St^CTjl-aS^^ACCt***^ 
0, XI*. y*'JiB2 1 4&ftLX b Is — **? y r 

(H^#r) rt(c>*y*4z-^ («#) -r^xfc^ic^' 
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h FTB, F I FOQ3>f>7(i, 

gP^Xf^A 1 0 6{ce«iWtCffi^$n, Xtt, FU-X 

leg**;* *i£ c M&tf**'* ? Vv — ;KD<£ 5 jMKB'X 
fA106B, F I FO^hb-^y y^^iffl 

[0 04 9] msec, bv-xfentty-v^vvyj&9b 
SP^Xt^A 1 0 6tecfcoT^HX6*-i££T\ FIFO 
2 0 2 #8? IA> h u-x^ ^-^£gBgT£<fc5iC« 

F£LT&i$£*l£ e F I F O 2 0 2 tc<!K<D& *) IC 
«/anJ#rC£>* 0 IP*^ F I FO2 0 2ifi rn*j % o 
* 0 % M ji5*«<DT*C F I F O 2 0 2 rt©m50»©«lJ^ 

«fc5lC. FIFO2 0 2^fiJt^CtfepJtfe 
MtC, FIFO«IiFIFO^Kilt« 

i3P?rtfrcas. ^<d®^f i FOt-Frit 

/cfifiOh *-fe-^£F I FO^tfJ:^iC, 

F I FOrt(DiB^^-fe-^^>^*fe-^K:j:or±# 
#3n*o f^-^iB^ FIFOhU^SRf*- 
KXttF yym$*:- FftCC&Stip, ^n-fe 

7lfl0 2^Sljt^/c^ Xli, hU-^ 7 t- 
^^rJ^**r-2>/ces6CC^D^^A$nf#^ 0 «iL«F I F 
O h U-X^S^- Fr«, ^•SPvXf'A^F I FO£ 

zmTjk? ztc&ic, bv ummmu^x * a i o 6 
«^^-F^^f*r^/cfi6Ki, ^pjegr^^ci^ 

[0 0 5 0] ?1fl02 ^r-r^' v ^loIES 1 0 3 (tC 

SSRTS h u-^f-^^2 2 lti, ^"a-fey^©^ 

4tt. y'^^y ^ti^^^cm^mt^mw^vy y 

20 3(CP-F^^o h U-X^n-fe^-^2 0 5rtCD 
FU-^y^-j;tfiS»lB, »>'-y77 2 0 3^ 

y?:FIFO202«:D- FT*. 
[0 0 5 1 ] gfc, @B1 03(t 0 
7, loXttjS»fl!)***')>^2 0 8, 1^X«1SSS[ 
©fx->77^2 0 9, tt#g^^>^2 1 0, RO\ 
hy^77f2 1 1 fe^. 7*0^^10 2Xtt'<* 
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-£2 2 3. 2 2 4«;*<DC££ijVr,> IP^. ^<DtK 

0 3 F*TC 1 oXlifi^CDMf^^Htf pitg-c* o . m 

?Sl*»)>^208^^>^Uy>h (loif^) 
U ^^->"7^^2 0 9rttCfB«5n^ffi^S:SX5i 
— *§U £fe66#^>*2 10£^>*U^>h ( loJf 

*>) u h»;.*7^2i i rtcciBte^n/c h y^'T^ 

hfI-*t£$iJ®IU XI*. ?v<? VMU 1 0 3F*9Offe0DB6 
hu-x7a-b?y-2 05 :/n-fe lt 

[0 052 ] ffi&^v7 7 2 0 3MM/-Xf-^7 
v * 2 0 6rt«:ifitt?tl/c h U-X^-^tfvjU^U 
£if 2 0 4£/M,T*!^i*n, h U-X^n-fe-ytt-2 0 
5K«*g£*v ^Dt^l0 2i;^7t7-f1f2 0 

1 tfrhomv u-xtt*B£i^i— f i F02 o 21*3*02 

[0 05 3] ^a?^2 1 BU^a^^V^a^ ? 

jmstrxfTi/fc^a-k 9-9-1 0 2<d?u v i?m^-e& 

£0 fl-Sf 2 1 8 li. *>TAX£>:/#^>£JB<D*h> v 

— h^i&rrs^i/x*--^ 1 6 0^8^ 
^p-fe^t^D? ^Haaatt^asfttfla-r * c 1 t nisg 

^> h££j&T£S*£*7^>* 2 17CC-<>^y^>h 
^^«*&T^> 0 2 1 7tt. 

BSHOlft»*'2>h*hu-- 
^□•fe^2 0 5Wn. — *«<Wfc8frCtt % g 
$*^>^2 17«h U-X^a-fe^-^2 0 5CC4 0 tr 

iSWEU h U-^ yt-yrtOjf-/ A X £ > :7"tt$B <L 

[0 05 4] S3 55. h b~Xt&$g£^ST&/c#(D:/ 

-So v^3 0 2TlE]&gl 0 3dJ^D-fe^1f 1 0 2 2p 
6 h U-Xtt?fi*^wgX£ 0 X^^^"3 0 3 -CESS 1 0 
3# h j-fe-^tSlJl, ^txThU-X^? 

Xf^3 0 5ryot ^ 1 0 2^6^Ko/c 
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v?3o 7tf/^»i o iiinh u-xtefg 

*SWtt*jfeS**itorr*. fcL^WBK* (Yes) 
fte>tf, f^?y@H3Wffi^?7 7 2 0 
X-r-* ^ -^206 ftrilfln h U-*^ * h 

6USWH*6£cl> (No) ilflnhU-X 
flHRSrftyir***^ [eJBSl 0 3#jlflnh U-X-r- 
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/ _DecodeGompressedOffset 

pre: byteStream points to signed compressed value 
post: returns decoded value 

r 

inl^I^odeCompressedOff set (char * byteStream) 
{ 

int result; 

if((byteStream[0] & 128)=0){ 
// the value is a 1 byte value 

// 

result=(byteStream[0] & 0x3 F) ; // extract the least significant 6 bits 

// check if it needs inverting 

if(byteStream[0] & 64) { 

result=- result; 

} 

} else { 

// its a 2 byte vale 

// 

// extract the least significant 7 bits 
result=(byteStreani[0] & 0x7F) ; 

// additionally, extract the most significant 7 bits 

result=result|((byteStream[l] & 0x7F)«7); 

// check if it needs inverting 

if (byteStream[l] & 0x40) { 

result=- result; 

} 

} 

return result; 
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